Background: Empathy is an important element of the physician-patient relationship and is a critical personality trait for medical students. However, research has shown that it declines during undergraduate medical education. It is still unclear how empathy interrelates with the psychological elements of medical students, in particular, selfesteem. This study examined the relationship between empathy and self-esteem to explore other possible methods to improve medical students' empathy.
INTRODUCTION
Over the past 20 years, the patient-physician relationship has been deteriorating in China (Pan et al., 2015; He and Qian, 2016) . Many complex reasons contribute to the tense relationship, but the lack of communication skills amongst physicians is an important factor (Blatt et al., 2009) . Empathy is an essential component of communication skills and has increasingly become a crucial element for establishing positive patient-health provider relationships (Winefield and Chur-Hansen, 2000; Veloski et al., 2005; Loh and Sivalingam, 2008; Hojat et al., 2013) . Studies have evidenced that empathic engagement in patient care leads to improved patient satisfaction and clinical outcomes (Kim et al., 2004; Hojat et al., 2011; Del Canale et al., 2012) . Empathetic physicians experience greater job satisfaction, increased health and well-being, and improved clinical decision making (Kim et al., 2004; West et al., 2006; Hojat et al., 2015) . Definitions of empathy are diverse. Hojat defines empathy as "a predominantly cognitive attribute that involves an understanding of experiences, concerns, and perspectives of the patient" (Hojat et al., 2002b) . Morse considers empathy a construct composed of emotional, moral, cognitive and behavioral dimension (Morse et al., 1992) . According to Hemmerdinger et al. (2007) , empathy is a personality trait that enables one to identify with another's situation, thoughts, or condition by placing oneself in their situation. The commonality among these definitions is that empathy is part of a greater psychological domain. Empathy is a crucial element of effective physician-patient communication (Levinson, 1994; Winefield and Chur-Hansen, 2000) . It is critical to study the characteristics of students with greater empathy and to encourage empathy development throughout medical training as studies have shown that empathy is considered a "positive personality attribute" (Hojat et al., 2015) and may better predict clinical competence than pre-admission test scores (Stratton et al., 2008) .
Socio-demographic and academic factors including gender (Toussaint and Webb, 2005; Schulte-Ruther et al., 2008) , year in school (Coulehan and Williams, 2001) , and future career preference (Li et al., 2018) affect medical student empathy. Psychological factors such as personality traits (Song and Shi, 2017; Abe et al., 2018) , sense of power (Garden, 2009; Toto et al., 2015) , stress, and burnout (Rosen et al., 2006; Gleichgerrcht and Decety, 2013; Yuguero Torres et al., 2015) are also influential factors. Several studies worldwide have also shown that women have higher empathy levels than men (Kataoka et al., 2009; Costa et al., 2013; Wen et al., 2013) . There has also been evidence suggesting a decline in empathy in medical students in a number of countries as they progress through years of studies, although evidence was mixed (Coulehan and Williams, 2001) . Some studies found a reduction (Colliver et al., 2010) in empathy levels during undergraduate education (Austin et al., 2007) , while others found no change (Rahimi-Madiseh et al., 2010; Quince et al., 2011; Costa et al., 2013; Toto et al., 2015) , or an increase (Kataoka et al., 2009; Magalhaes et al., 2011) . Additionally, medical students who preferred not to become doctors had lower empathy than students who preferred to become doctors (Li et al., 2018) . Physicians in "people oriented" specialties also consistently had higher empathy scores than those in "technology-oriented" specialties (Romero et al., 2016) .
There is limited literature on empathy's role in medical students' greater psychological makeup. Although expressing empathy is linked to communication (Winefield and ChurHansen, 2000) , it also involves a cognitive component with an intent to understand and comprehend others (Berg et al., 2011) . In addition to empathy, another psycho-cognitive factor which benefits the patient-healthcare provider relationship is selfesteem (Öhlén and Segesten, 1998) , which refers to how favorable an individual's opinion is of him/herself, positive and negative feelings toward oneself, and his/her personal values (Alkhateeb, 2014) . Self-esteem has been strongly correlated with personality traits, affectivity, and extraversion (Watson et al., 2002) as well as self-efficacy (Lane et al., 2004) . Individuals with high selfesteem are more capable of handling stress, reducing anxiety and burnout, and developing better communication skills and interpersonal relationships (Kirkpatrick and Ellis, 2006; Edwards et al., 2010) . Improved coping mechanisms and increased selfefficacy may mediate a positive relationship between self-esteem and academic performance (Lent et al., 1986; Magnano et al., 2014) . While self-esteem and empathy are both influential psychological factors in medical student performance, there have been few studies on the relationship between self-esteem and empathy in medical students. One study by Liu showed a negative relationship between empathy and self-esteem in Chinese medical students (Hanlong, 2012) . Other studies on Chinese nursing students and college students had reversed results and suggested that self-esteem was a positive predictor of empathy (Hui, 2002; Hongrui et al., 2016) . Another study found that healthcare professionals with higher self-esteem and empathy levels had lower burnout rates (Molero Jurado et al., 2018) . This research study hypothesizes that self-esteem influences medical student empathy. Improving medical students' selfesteem or discovering mediating factors between self-esteem and empathy may enhance medical students' empathy. To our knowledge, the correlation between empathy and self-esteem in medical students has not been fully interpreted. Inconsistent past study results may have occurred from study participants spanning across different specialties and from a limited sample size. This research study consequently examines the relationship between self-esteem and empathy in medical students in China, in addition to assessing the differences in empathy scores by gender, year of study, and other academic factors via a multiinstitutional design.
MATERIALS AND METHODS

Participants
A total of 1958 medical students were invited to this study and 1690 chose to participate. The response rate was 86.31%. 693(41.01%) students were from Fudan University Shanghai Medical College, 576(34.08%) students were from Shanghai Jiao Tong University School of Medicine, and 421(24.91%) students were from Tongji University School of Medicine. This study used a stratified sampling strategy to select randomly select subjects by inviting 120-150 students to participate from each medical student year from each of the three universities. The sample consisted of 707(41.83%) male and 983 (58.17%) female participants. Participant age ranged from 16-27 years (M = 20.26, SD = 1.622). All participants attended medical school in Shanghai, were unmarried, high school graduates, and most were from single-child families. According to the medical undergraduate education system among the three institutions, medical students were divided into three stages by school year. 785(46.45%) students were in basic medical science courses from first to second year, 603(35.68%) students were in clinical courses from third to fourth year, and 302(17.87%) students were in internships in their fifth year.
Measures
Jefferson Scale of Physician Empathy-Student Version (JSPE-S) Empathy was measured via the Jefferson Scale of Physician Empathy-Student Version (JSPE-S) (Hojat et al., 2018) , which is a validated instrument for use with medical students. The JSPE-S itself is a 20-item questionnaire, 10 items of which are negatively worded and reverse scored and is delivered using a 7-point Likert scale. It is widely used and has been translated in 54 languages, including Chinese (Wen et al., 2013) . Students were provided with a statement to which they chose an option between strongly disagree and strongly agree. Possible scores ranged from 20 to 140, with higher scores indicating possibly higher empathy levels (Hojat et al., 2002; Hojat et al., 2003; Sherman and Cramer, 2005) . In this study, the Cronbach's alpha coefficient was 0.838.
Rosenberg Self-Esteem Scale (RSES)
This study evaluated self-esteem with the RSES (Rosenberg, 1965) , which is a self-rating scale consisting of 10 items, using a 4-point Likert scale to rate, with options ranging from "1 = strongly disagree" to "4 = strongly agree." The total score ranged from 10 points to 40 points. Higher scores indicated higher self-esteem. The scale was shown to have good reliability and validity in regards to Chinese culture (Zhao et al., 2012; Kong and You, 2013) . In this current study, the Cronbach's alpha coefficient of RSES was 0.857.
Self-Reported Personal Information
Personal information was collected, including (1) sociodemographic factors: "gender" with the binary answer "1 = male" and "2 = female, " age; (2) academic factors: "year of school" with the answer "1 = Basic science course (the 1st and 2nd year), " "2 = Clinical course (the 3rd and 4th year), " "3 = Internship (the 5th year)"; "academic pressure" assessed with multiple categorical answer "1 = low, " "2 = moderate, " "3 = Important"; "perception of the importance of empathy" assessed with multiple categorical answer "1 = not important, " "2 = ambivalent, " "3 = important"; "desire to be a doctor after graduation" with the binary answer "0 = no" and "1 = yes".
Procedure
Participants were instructed to complete a questionnaire survey including measures of empathy, self-esteem and personal information in the classroom after signing informed consent forms. Three staff from Fudan University Shanghai Medical College, Shanghai Jiao Tong University School of Medicine, and Tongji University School of Medicine administered the survey. It took approximately 15 min for students to complete all the instruments. Each participant received a pen for participating in the study.
Data Analysis
The Statistical Package for Social Sciences (SPSS; Version 19.0) was used for data storage, tabulation, and the generation of descriptive statistics. Statistical means were used to describe the descriptive data. Independent samples t-test and OneWay Analysis of Variance (ANOVA) were used to compare empathy levels among. Groups were divided via self-reported data including gender, year of school, academic pressure, perception of the importance of empathy, and desire to become a doctor after graduation. Pearson correlation and multivariate stepwise regression were conducted to explore how levels of empathy and self-esteem as well as other personal factors were related. All tests were two tailed unless otherwise stated. Results were considered statistically significant if the p value was <0.05.
RESULTS
Descriptive Analysis of Empathy and Self-Esteem
As shown in Table 1 , mean empathy level was M empathy = 102.73, SD empathy = 12.64. With regard to the three subscales, mean "perspective taking" score was M PT = 54.75, SD PT = 7.78, mean "compassionate care" score was M cc = 39.78, SD cc = 6.05, and mean "standing in patient shoes" scores was M SISS = 8.20, SD SISS = 2.46. Mean self-esteem assessed by RSES score ranged was M SE = 31.23, SD SE = 4.08.
Correlation Between Empathy and Self-Esteem as Well as Personal Variables
Independent samples t-test and One-Way ANOVA showed significant correlations among empathy and all of the personal variables defined in this study, including "gender" (t = −2.908, p = 0.004), "year of school" (F = 11.467, p < 0.001), "perception of the importance of empathy" (F = 168.321, p < 0.001), "academic pressure" (F = 7.685, p < 0.001), and "desire to be a doctor after graduation" (t = 4.891, p < 0.001) ( Table 2 ). The correlation matrix between empathy and age (r = −0.130, p < 0.01) as well as self-esteem (r = 0.510, p < 0.01) were statistically significant ( Table 3) .
Multivariate Regression Analysis
To investigate the relationship between students' empathy and a single factor with marked discrepancy, we took the sum of JSPE-S scores as the dependent variable, and "gender, " "age, " "year of school, " "academic pressure, " "perception of the importance of empathy, " "desire to be a doctor after graduation, " and "self-esteem" as the independent variables. A linear regression and the stepwise method were used to determine the main factors (Stepwise Criteria: Probability-of-F-to-enter ≤0.050, Probability-of-F-to-remove ≥0.100). Of the three models, the third had the highest R 2 value (0.468) and was consequently selected as the final model. Furthermore, we found that "age, " "perception of the importance of empathy, " "academic pressure, " "desire to be a doctor after graduation, " and "self-esteem" were significantly predictors of empathy (p < 0.05). Moreover, "age" showed justified negative correlations with empathy, while the others showed positive correlations ( Tables 4, 5 ).
DISCUSSION
Empathy has been considered the royal road to an optimal physician-patient relationship and overall physician competence in China (Blatt et al., 2009) . In this study, the mean score for medical students in Shanghai (M = 102.73) was similar to previous studies on medical students of one institution in Shanghai (M = 104.2) (Li et al., 2018) . However, scores were slightly lower than a study by Wen from Liaoning province (M = 109.60) (Wen et al., 2013) . This may be explained by the study participants' differences in academic year. In Wen's study, participants were in their first to fourth years in medical school, and the study excluded internship medical students, which may have influenced mean empathy scores. Nonetheless, the overall empathy level of Chinese medical students was significantly lower than that of American medical students (Hojat et al., 2002a) . This may be due to cultural differences. It has been suggested that factors such as decreased physician to patient ratios or an overabundance of patients may result in increased burnout and decrease empathy (Diez-Goni and Rodriguez-Diez, 2017). With China's immense patient population, Chinese medical students may feel overwhelmed and forced to rush through clinical diagnoses and patient visits, leading to distress and lower empathy levels. Furthermore, the increasing use of technology in medicine in China may dehumanize health care providers from empathizing with patients (Li et al., 2018) . At the same time, with the wide range of Chinese socioeconomic classes (Bian et al., 2005) , Chinese medical students may feel superior to some of their patients, leading to mechanized, emotionally detached medicine (Li et al., 2018) . This is concerning because the developmental course of empathy in Chinese medical students across their careers is poorly understood. There may be a possible decrement in empathy across Chinese medical education. A more sophisticated understanding of empathy in medical students is needed, with attention to issues that may adversely impact this crucial aspect of their development (Mahoney et al., 2016) . "Self-esteem" was the second most important predictor of empathy in our study, which was consistent with a study on Chinese nursing students (Hongrui et al., 2016) and college students (Hui, 2002) which revealed that participants with higher RSES scores received higher JSPE-S scores. However, this study contradicted Liu's study on Chinese medical students (Hanlong, 2012) , which showed that self-esteem was negatively correlated with medical students' empathy. In Liu's study, individuals with higher self-esteem tended to identify with individuals with their own values and could not accept others' opinions and feelings. Research has indicated that empathy has been linked, theoretically and empirically, to several psychological attributes, such as personality, stress, anxiety, and burnout. Similarly, self-esteem may affect empathy by these same attributes as self-esteem is correlated with personality and one's value system (Iacobucci et al., 2013) . Previous studies have shown that self-esteem was strongly negatively correlated with neuroticism/negative affectivity and moderately to strongly related to extraversion/positive affectivity (Watson et al., 2002) . Individuals with high self-esteem may be more positive and optimistic and have a good sense of security, self-control, and motivation. These feelings and personality traits may consequently help stress management and reduce anxiety or dissatisfaction with life (Xiangkui and Lumei, 2005; Fangsong, 2006) . Healthier mentality and positive emotion may also improve the development of better interpersonal relationships (Kirkpatrick and Ellis, 2006) , while low selfesteem may lead to emotional problems such as anxiety and sociophobia, which negatively influence interpersonal relationships (Edwards et al., 2010) .
Furthermore, stress and anxiety have been shown to lead to occupational burnout (Cass et al., 2016; Youssef, 2016; Zhou et al., 2016; Patel et al., 2017) , which may significantly reduce medical students' empathy (Thomas et al., 2007; Gleichgerrcht and Decety, 2013; Yuguero Torres et al., 2015) . According to Alvaro's conservation of resources theory, accumulating condition resources such as increased well-being and lower rates of burnout may allow greater access to other personal resources. Self-esteem was defined as one of these personal resources which alleviated burnout (Alvaro et al., 2010) . Additionally, initial levels of empathy for patients may lead to increased patient satisfaction and positive feedback from patients. This may create a self-perpetuating positive reinforcement cycle, which continues to increase health care providers' empathy levels (Pollak et al., 2011) . In addition to higher patient satisfaction, an additional explanation for positive reinforcement of patient empathy levels is the association between empathy, higher communication, and interpersonal skills, which allow physicians to easily express empathy, create better physicianpatient relationships, and receive positive reinforcement to continue expressing empathy (Winefield and Chur-Hansen, 2000; Pollak et al., 2011) . It has been suggested that self-esteem is linked with skilled communication (Carson et al., 2001) . Individuals with better communication skills and higher selfesteem may be more adept at expressing empathy, leading to greater patient satisfaction and subsequently, an increased desire to continue expressing empathy in the future. This suggests that medical students with greater communication and interpersonal relationship training may be more comfortable expressing empathy (Winefield and Chur-Hansen, 2000; Pollak et al., 2011) .
In the final model of regression, "perception of the importance of empathy" was the most significant predictor of empathy. "Academic pressure" as well as "desire to be a doctor after graduation" were also positive but weak contributors of medical students' empathy. These results suggest that medical students who had a positive attitude toward empathy and future career had higher empathy scores, which echoes a study by Li et al. (2018) which found that medical students who did not want to become physicians had lower empathy scores than medical students who were still unsure of their passion to become physicians. This may be explained by differences in Chinese vs. American medical education. Chinese medical students choose their specialty after senior middle school graduation. Some students do not choose medicine as their career voluntarily, and they may have little interest in medicine and low motivation to become a doctor after their studies (Wang et al., 2014) . In contrast, American students must finish their relative undergraduate degree (biology, etc.) before entering medical school and may pursue medicine as a future career with more mature, intentional thought. Additionally, only students with distinct, desirable personality traits such as high empathy may garner acceptance into such competitive American medical schools (Lumsden et al., 2005) . Furthermore, medical school curriculum is quite different between China and the United States. While empathy has been recognized as an important ability for medical students, it is still not integrated into most Chinese medical school curriculum Predictors: (Constant), gender, age, year of school, academic pressure, perception of the importance of empathy, desire to be a doctor after graduation, self-esteem. (Wen et al., 2013) . On the other hand, empathy is objectively assessed on the United States USMLE, which may increase medical students' emphasis on empathy (Hojat et al., 2002a) and may pressure students to be more empathetic. Bivariate analysis showed that empathy scores of participants decreased with increasing years of medical training and were lowest during the final clerkship year. Female medical students had greater empathy scores than male participants. However, after controlling for gender and age in the regression analysis, gender and "year of school" did not significantly affect empathy. This hinted that the significant effects seen in the bivariate analysis may be because of other factors which were not controlled for in the multivariate analyses. Although the associations between gender and "year of school" were insignificant after adjusting for some covariates, previous studies illustrated that factors such as gender and "year of school" may affect empathy (Coulehan and Williams, 2001) . Therefore, future investigations should include surveys with larger sample sizes and more detailed participant information.
Age was a weak negative predictor of empathy in this study which may be because younger age is associated with increased empathy from less burnout and fatigue in the medical profession (DiLalla et al., 2004) . Another explanation may be that older age is correlated with years of clinical training in medical school. United States medical students often take gap years between undergraduate education and medical school and maybe of various ages at medical school admission. On the other hand, it is common in China to matriculate into medical school immediately after high school. As such, Chinese first year medical students are typically younger than second and third year medical students (Chen et al., 2010) . As older students gain clinical experience in medical school, they may emotionally harden to being exposed to pain, death, and hardships to mentally protect themselves (Coulehan and Williams, 2001 ). Likewise, even in the United States, where medical student age may not correlate as well with years of clinical training as in China, older individuals may have accumulated more life experience regarding suffering and may become jaded more easily than younger individuals (Eysenck et al., 1985) .
Empathy education is a vital part of medical students' empathy development. Chinese medical students' low empathy in this study suggests that current education patterns need improvement. Furthermore, our research found a positive relationship between self-esteem and empathy, as well as academic attitude and empathy. These results suggest that factors decreasing self-esteem or mediating factors such as personality, stress or burnout may subsequently negatively affect empathy levels. Improving medical students' professional identity as well as increasing educational emphasis on empathy may help increase medical students' self-esteem and empathy.
Strengths and Limitations
To our knowledge, this is the first multi-institutional study on Chinese medical students' self-esteem and empathy. However, we also acknowledge that participants were medical students solely from Shanghai, who were unmarried, mainly from singlechild families, and ranged from ages 16-27. This sample is not necessarily representative of empathy levels among medical undergraduates nationwide. Furthermore, participants responded via self-report questionnaires. While these instruments have been validated for the Chinese population, the use of self-reported assessments and the retrospective study design may decrease data validity. Additionally, as this study is cross-sectional and descriptive, future research should confirm our findings via a longitudinal and prospective study. Finally, although the relationship between self-esteem and empathy was positively correlated in this study, there is still a need for further investigation of possible mediating factors such as stress, anxiety, burnout, or wellness.
CONCLUSION
Empathy is a particularly important disposition for medical students and toward their future careers as doctors. Selfesteem is one of many influential factors toward medical students' empathy. This study revealed that there is a positive association between self-esteem and empathy. School year, academic pressure, attitude toward empathy, and desire to be a doctor after graduation are also positively correlated with empathy level while age is indirectly related to empathy. By increasing self-esteem and empathy in medical students and physicians, the quality of the patient-physician relationship may be improved, resulting in reciprocally beneficial outcomes. Patients may become more trusting of physicians and be more open to disclosing their concerns to empathetic physicians. Likewise, empathetic, high self-esteem physicians may be more adept at handling sensitive, emotional patient situations. As such, improving self-esteem and empathy in medical students and physicians is a critical component of providing quality health care. Further research may explore additional mediating factors between self-esteem and empathy. Future studies may also investigate the relationship between self-esteem and empathy in medical students outside of Shanghai such as in more rural cities or in different regions of China. This study may also be replicated outside of China to investigate if there is a cultural influence on self-esteem and empathy.
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